Characterizing transcriptomes in non-model organisms has resulted in a massive increase in our 2 understanding of biological phenomena. This boon, largely made possible via high-throughput sequencing, 3 means that studies of functional, evolutionary and population genomics are now being done by hundreds or 4 even thousands of labs around the world. For many, these studies begin with a de novo transcriptome 5 assembly, which is a technically complicated process involving several discrete steps. The Oyster River 6 Protocol (ORP), described here, implements a standardized and benchmarked set of bioinformatic processes, 7 resulting in an assembly with enhanced qualities over other standard assembly methods. Specifically, ORP 8 produced assemblies have higher TransRate scores and mapping rates, which is largely a product of the fact 9 that it leverages a multi-assembler and kmer assembly process, thereby bypassing the shortcomings of any 10 one approach. These improvements are important, as previously unassembled transcripts are included in 11 ORP assemblies, resulting in a significant enhancement of the power of downstream analysis. Further, as 12 part of this study, we show that assembly quality is unrelated to taxonomy, nor is it related to the number 13 of reads generated, above 30 million reads. Code Availability:
All statistics analyses were conducted in R version 3.4.0 (24). Violin plots were constructed using the 108 beanplot (25) and the beeswarm R packages (https://CRAN.R-project.org/package=beeswarm). while the ORP assembled datasets contained on average 85% (sd = 16%) of the full length transcripts. This 154 different is not statistically significant (Figure 2A ). Figure 2B depicts the percent of missing transcripts in 155 Trinity and ORP assembled datasets. The Trinity and ORP assemblies each contained on average 4.4%
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(sd = 8.7%) missing orthologs. Figure 2C depicts the percent of transcripts that are reconstructed in 
Does Taxonomy Influence Assembly Quality?
238 Because I was interested in designing a study with broad applicability, I chose read datasets that 239 represented a variety of Eukaryotic groups. Although not originally designed for this purpose, this decision 240 may allow me to understand the influence that intrinsic properties of transcription and transcriptome 241 complexity in different taxonomic groupings may have on assembly. Figure 5 depicts the number of reads used in assembly was strongly related to the quality of the resultant assembly.
reads, no strong patterns in quality are evident ( Figure 6 ). This finding is in line with previous work, (29) 256 suggesting that assembly metrics plateau at between 20M and 40M read pairs, with sequencing beyond this 257 level resulting in minimal gain in performance. For non-model organisms lacking reference genomic resources, the error correction, adapter and quality 263 trimmed reads should be assembled de novo into transcripts. While the assembly package Trinity (13) is 264 thought to currently be the most accurate stand-alone assembler (17), a merged assembly with multiple
